Fetal dexamethasone exposure accelerates development of renal function: relationship to dose, cell differentiation and growth inhibition.
Fetal exposure to high doses of glucocorticoids slows cellular development and impairs organ performance, in association with growth retardation. Nevertheless, low doses of glucocorticoids may enhance cell differentiation and accelerate specific functions. The current study examined this apparent paradox in the developing rat kidney, using doses of dexamethasone that span the threshold for growth impairment: 0.05 or 0.2 mg/kg given on gestational days 17, 18 and 19. At the lower dose, which did not significantly retard body growth, the postnatal development of tubular reabsorptive capabilities for sodium, potassium, osmotic particles, water and urea was accelerated. These effects were less notable at the higher dose, which caused initial body growth impairment. The selectivity toward promotion of tubular function was evidenced by the absence of effect of either dose of dexamethasone on development of glomerular filtration rate. Because of the wide spectrum of dexamethasone's effects on tubular function, we also assessed fetal kidney adenylate cyclase as a means of detecting altered cell differentiation in the prenatal period during which dexamethasone was given. Either glucocorticoid dose increased the total adenylate cyclase catalytic activity (assessed with forskolin). Thus, the net effect of fetal dexamethasone exposure on development of renal excretory capabilities probably represents the summation of promoted cell differentiation and slowed development consequent to growth retardation. At low dose levels, the former effect predominates, leading to enhanced functional development, whereas higher doses that interfere with general growth and development can offset the direct promotional effect.